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Question: Is it 
necessary to apply Zn 
fertilizer to high pH soils 
for corn production in 
Iowa? Answer: Based 
upon the results of this 
study, it is not neces­
sary to apply Zn 
fertilizer to soils 
because they have a 
high pH. In fact, 
insurance applications 
of Zn fertilizer may 
decrease corn grain 
yields in some in­
stances. 
Crop response to zinc as a 
micronutrient in Iowa 
Abstract: How does corn respond to application of zinc fertilizer on various Iowa soils? How can zinc be 
applied more effectively using new technology that spreads fertilizer at varying rates? This project sought 
more information on corn grain yield responses to zinc applications within fields with varying soil 
characteristics. 
Background 
Most of the early research on corn response to 
zinc (Zn) fertilization dealt with broadcast 
application. Banding, a popular way to dis­
perse fertilizer in conservation tillage systems, 
may prove to be a more effective way to 
uniformly apply the small amounts of Zn re­
quired per acre. 
The solubility of zinc decreases as soil pH 
increases, and fields may contain spots with 
high pH levels while surrounding soils may 
have slightly acid pH readings. It is reasonable 
to expect that Zn availability will vary in 
different areas due to differing solubility. 
Modern fertilizer application systems allow 
for variable application rates throughout a 
field, which could save money for producers. 
But little is known about the range of re­
sponses of corn to Zn across different soil 
series within a single field. 
The objectives of this study were to measure 
corn grain yield responses to Zn fertilizers 
within fields, and to define soil characteristics 
in responsive areas, thereby providing a basis 
for differential Zn applications. 
Approach and methods 
In this study, two treatments, with and without 
Zn, were applied to strips of corn ranging from 
500 to 1,000 feet long. Fertilizer was applied at 
a rate of 5 lb/a Zn in a band two inches below 
and two inches to the side of the seed. The 
banding attachment also was pulled through 
the soil on the control strips even though no 
fertilizer was applied. Treatments were repli­
cated four times. 
Twelve sites were used in the study: two in 
1998, five in 1999, and five in 2000, each 
containing at least two different soil types. 
(All experimental sites were located in north 
central and western Iowa.) The soils were 
sampled and chemically analyzed to help iden­
tify the soil types at each site. After the soils 
were identified, the treatment strips were di­
vided into 50-foot test plots. Plant samples 
were collected from each plot during the grow­
ing season and grain samples (adjusted to 15.5 
percent moisture) were measured at harvest. 
All plant samples were analyzed for Zn 
content. 
Results and discussion 
Responses to Zn differed among sites, so each 
site was analyzed separately. The data were 
sorted by site and soil series and then divided 
into groups of different pH and Zn 
concentrations. 
Soil test Zn varied among locations and among 
soils within locations. At some sites there were 
soil series that were both low and high in Zn. 
Sixty-one comparisons were made; 30 were 
high in Zn and 31 were low. 
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The most common result was that Zn applica­
tion had no effect on grain yield. There were 
six sites where grain yield was significantly 
affected on one or more soils. However, there 
were only nine significant grain yield responses 
to Zn application in the 61 comparisons. Grain 
yield decreased in seven instances. 
There was little relationship between soil pH 
and grain yield response to applied Zn. Four of 
the soils where grain yield decreased due to Zn 
application had a high pH. One of the sites 
where a positive yield response was observed 
also had a high soil pH. Zinc uptake in the corn 
grain, calculated by multiplying the Zn grain 
concentration times grain dry matter produc­
tion, was significantly affected by zinc appli­
cation in only eight of the 61 comparisons. 
Conclusions 
1) Iowa soils vary in the amount of soil test Zn 
that they contain. 
2) There seems to be little predictable chance 
of a response to the addition of Zn fertilizer, 
although the method of application used may 
have affected the results. 
3) Application of Zn may result in a decrease 
in corn yield at some times, particularly when 
the soils test in high in zinc. 
4) The soil test currently used in Iowa is not a 
good predictor of the probability of a positive 
grain response to addition of Zn fertilizer. 
5) There was no strong relationship shown 
between yield response to applied Zn and soil 
pH and the data clearly suggest a negative 
yield response when Zn is applied to higher pH 
soils (7.0 and above). 
Impact of results 
While there are spots within fields that require 
addition of Zn fertilizer to optimize yields, 
there also are spots within the same fields 
where addition of Zn fertilizer may cause a 
reduction in corn yield. This should cause 
farmers to seriously question the wisdom of 
applying Zn fertilizer as “insurance.” Crop 
producers should apply Zn only when a soil 
test indicates that it is necessary. 
Education and outreach 
The results of this study were presented at the 
2000 American Society of Agronomy meet­
ing. A summary was published in the Proceed­
ings of the North Central Soil Fertility Confer­
ence of 2001. A manuscript detailing the re­
sults has been submitted to the Agronomy 
Journal. Results have been shared with ISU 
soil fertility specialists and at meetings with 
crop producers and fertilizer industry repre­
sentatives. 
For more information 
contact Randy Killorn, 
Agronomy, Iowa State 
University, Ames, Iowa 
50011; (515) 294-3433, 
e-mail 
rkillorn@iastate.edu 
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